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Abstract: From dried peas can be extracted vegetal proteins with a relatively good digestibility, which contain 
all essential aminoacids. The extraction speed is considerable increasing if the process is made in an ultrasonic 
field. 
In this paper the influence of some parameters of the extraction process on the amount of extracted 
proteins was monitored. Many types of solvents were used and was determined the influence of temperature on 
the extraction process. 
 
INTRODUCTION 
 
As shown in an anterior study [1] by using ultrasounds in the extraction process of 
proteins from dried peas, the extracted proteins proportion significantly increases comparative 
with the classic extraction process by mechanical stirring. 
Dried peas is highly rich in proteins, [2], their content being 24.5% being represented 
especially by soluble albumins and globulins. [3]. 
The extracted amount of proteins depends very much on their solubility, and this one 
depends on temperature, solvent type and it’s pH. 
Generally for the protein extraction water, diluted acids solutions, bases, mixtures of 
water and ethylic alcohol in different proportion are used. [4]. 
 In this paper we have comparatively studied the extraction of proteins from peas 
unsing as solvents water, NaOH 0.1%, H2SO4 0.5% and mixtures of ethylic alcohol and water 
in proportions of 1:9, 1:3 and 1:1 at 20°C. 
To study the temperature influence as solvent was used NaOH 0.1% and the extraction 
was made at 20°C, 30°C, 40°C and 50°C. 
 
MATERIAL AND METHODS 
 
The mature peas beans were prepared by eliminating the impurities and milling with 
an electrical machine RC 21 type with 140 W power. The obtained flower was strained 
through a riddle with the eyes diameter of 1 mm for eliminating the big remained particles, 
after which was used for preparing the samples in order to extract the proteins, in different 
working conditions. 
On one hand was monitored the solvent choice that gives the best efficiency and on the 
other hand was monitored the influence of temperature on the efficiency proteins extraction. 
For determining the best solvent, six samples were prepared using different solvents as 
shown in table 1 
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Table 1. Samples characteristics for determining the optimal solvent for proteins extraction from peas in 
ultrasonic field 
No  
sample 
Sample 
quantity 
Solvent 
quantity 
Solvent type Sample:solvent Extraction 
method 
Extraction 
time 
I 0.5 g 10 ml Water 1:20 Ultrasoning 10 min 
II 0.5 g 10 ml NaOH 0.1% 1:20 Ultrasoning 10 min 
III 0.5 g 10 ml H2SO4 0.1% 1:20 Ultrasoning 10 min 
IV 0.5 g 10 ml Ethanol/water 0:9 1:20 Ultrasoning 10 min 
V 0.5 g 10 ml Ethanol/water 0:3 1:20 Ultrasoning 10 min 
VI 0.5 g 10 ml Ethanol/water 0:1 1:20 Ultrasoning 10 min 
 
For determining the temperature influence on the extraction process four samples were 
made as shown in table 2. 
 
Table 2. Samples characteristics for determining the temperature influence on the extraction process in 
ultrasonic field of peas proteins 
No  
sample 
Sample 
quantity 
Solvent quantity Extraction 
method 
Extraction time Extraction 
temperature 
VII 0.5 g 10 ml NaOH 0.1% Ultrasoning 10 min 20 °C 
VIII 0.5 g 10 ml NaOH 0.1% Ultrasoning 10 min 30 °C 
IX 0.5 g 10 ml NaOH 0.1% Ultrasoning 10 min 40 °C 
X 0.5 g 10 ml NaOH 0.1% Ultrasoning 10 min 50 °C 
 
In all cases, after mixing with the solvent the samples were left to rest 30 minutes for 
hydration before the extraction. 
For generating the ultrasounds a Badelin Sonorex ultrasoning bath was use, with 80 W 
power and frequency of 35 kHz and the possibility to adjust the temperature. 
After the extraction the samples were filtered in order to eliminate the insoluble raw 
material, after what the clear filtrate was diluted with distilled water in 1:9 proportions for all 
samples. 
The obtained solutions were used to determine the proteins. 
For protein dosage the Lowry [5] method was used but we described it in our anterior 
works. [6]. 
For the quantitative determination of proteins from samples is necessary to obtain a 
standard calibration curve using the standard protein solution of casein. For this we must 
follow the steps from table 3. 
 
Table 3. The steps of standard calibration curve 
 mark I II III IV V 
Casein content (mg) 0 0.1 0.2 0.3 0.4 0.5 
Standard protein solution (ml) 0 0.1 0.2 0.3 0.4 0.5 
Distilled water (ml) 0.5 0.4 0.3 0.2 0.1 0 
Alkaline Cu solution (ml 5 5 5 5 5 50 
Folin Ciocalteau reagent (ml) 0.5 0.5 0.5 0.5 0.5 0.5 
Down time at 20° 30 30 30 30 30 30 
Absorbance at 660 nm 0 0.097 0.236 0.320 0.441 0.555 
 
The determination results from the seven diluted extracts previously obtained 
according to work conditions are presented in table 4.  
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Table 4. Protein determination data from peas extracts 
No 
sample 
Diluted extract 
quantity [ml] 
Alkaline Cu 
solution [ml] 
Folin-Ciocalteau 
reagent [ml] 
Down Time at 
20°C [min] 
Absorbance at 
660 nm 
I 0,5 5 0.5 30 0.458 
II 0,5 5 0.5 30 0.615 
III 0,5 5 0.5 30 0.376 
IV 0,5 5 0.5 30 0.518 
V 0,5 5 0.5 30 0.251 
VI 0,5 5 0.5 30 0.228 
VII 0,5 5 0.5 30 0.615 
VIII 0,5 5 0.5 30 0.600 
IX 0,5 5 0.5 30 0.656 
X 0,5 5 0.5 30 0.557 
 
RESULTS AND DISCUSSIONS 
 
With the help of data from table 3 we drew the standard calibration curve for casein 
using Microsoft Excel program. From the graphic was obtained the standard calibration curve 
equation as can be observed in figure 1. 
 
 
 
 
 
 
 
 
Figure 1. Standard calibration curve for standard casein solution 
 
Using the equation from figure 1 and on the basis of the absorbance values from table 
3 the proteins concentration from the four samples was calculated using the relation: 
  
 
(1) 
 
For reporting the extracted protein concentration to 100 g sample (peas beans) we use 
relation 1 taking in count the made dilutions. So, relation 2 is obtained: 
 C5 = 42 · cmg (2) 
 
Where 42 is a coefficient that takes in count the made dilutions and expressing the 
results to 100 g sample. 
The obtained results are shown in table 5. 
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Table 5. Extinction coefficients and extracted proteins quantity from 100 beans of peas, by ultrasoning according 
to work conditions 
No 
sample 
Used solvent Extraction time Temperature Absorbance A660 Extracted amount of 
proteins (c%) [g/100 g 
sample] 
I Water 10 min 20°C 0.458 17.44 
II NaOH 0.1% 10 min 20°C 0.615 23.41 
III H2SO4 0.1% 10 min 20°C 0.376 14.31 
IV Ethanol/water 0:9 10 min 20°C 0.518 19.72 
V Ethanol/water 0:3 10 min 20°C 0.251 9.55 
VI Ethanol/water 0:1 10 min 20°C 0.228 8.68 
VII NaOH 0.1% 10 min 20°C 0.615 23.41 
VIII NaOH 0.1% 10 min 20°C 0.600 22.84 
IX NaOH 0.1% 10 min 20°C 0.565 21.51 
X NaOH 0.1% 10 min 20°C 0.557 21.20 
 
CONCLUSIONS 
 
As it can be noticed from table 5, from the used solvents the best results have been 
obtained with NaOH 0.1%, followed by the alcohol water mixture 1:9. For higher 
concentrations in alcohol the proteins denaturation takes place, decreasing the solubility and 
efficiency of extraction. 
Concerning the temperature influence, it was noticed that when the temperature rises 
the extracted amount of proteins is lower. While the temperature rises, the viscosity decreases 
and increases the diffusion coefficient, what would lead to a better extraction efficiency. In 
the proteins case, the denaturation probable starts what reduces the solubility. So, in protein 
extraction in ultrasonic field case better results are obtained at lower temperatures. 
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